Binding of protein D/E to the surface of rat epididymal sperm before ejaculation and after deposition in the female reproductive tract.
The objectives of the present investigation were to study the interaction of protein D/E with the surface of rat epididymal spermatozoa and to assess its topology on the spermatozoa surface before and after deposition in the female reproductive tract. Protein D/E, a member of the cysteine-rich secretory protein (CRISP-1) family, has been proposed to be involved in sperm-egg membrane fusion. In vitro competitive photoactivated cross-linking experiments followed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Western blot analysis revealed that protein D/E molecules specifically interact with two surface proteins exhibiting an M(r) approximately 120.0 kd and approximately 130.0 kd, respectively, on the sperm surface. In vitro treatment of epididymal spermatozoa with phosphatidylinositol specific-phospholipase C revealed the release of protein D/E molecules over the head region but not the tail region of spermatozoa. Indirect immunofluorescence experiments using polyclonal antibodies generated against a highly purified protein D/E preparation demonstrated that protein D/E molecules were bound to the surface of spermatozoa recovered from the epididymal and female reproductive tracts, even after 7 hours. These results indicate that protein D/E molecules interact with specific membrane proteins, and is subsequently covalently bound to the surface of spermatozoa via a glycosyl-phosphatidyl inositol linkage. In addition, protein D/E molecules remain covalently bound to spermatozoa after deposition in the female reproductive tract, an observation that is consistent with the proposed physiological function of the protein in the fertilization process.